Chondrocyte apoptosis induced by aggrecan G1 domain as a result of decreased cell adhesion.
A major feature of cartilage deterioration during joint injury and disease is aggrecan degradation and the loss of proteoglycan. Most of the degraded fragments are released into the circulatory system except the G1 domain which accumulates locally in the synovial fluid and cartilage because of its hyaluronan-binding ability. In this study, our objective was to investigate the effects of G1 accumulation on chondrocyte function. We chose to mimic the accumulation of G1 domain by developing a method to express G1 in chondrocytes. We transiently and stably expressed aggrecan G1 domain in the cells and tested the effects of G1 in cell adhesion and apoptosis. Overexpression of the G1 construct induced apoptosis in adherent chondrocytes but not in chondrocytes maintained in suspension cultures. Higher levels of G1 expression caused greater reduction in cell-substratum interaction and induced more cell death. The effect was dose dependent. To corroborate our findings, the role of G1 in reducing adhesion and inducing apoptosis was further investigated in fibroblasts. We found that low adherent cultures also had high levels of apoptosis. Our results suggest that G1 induced apoptosis by destabilizing cell-substratum interaction.